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In regions of cattle breeding, it is a well kmown fact that the pax-like
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sickness en the udders of cows can give rise also to infections in persons
handling the milk of the cowse Infections in humens lead predaminantly to skin
alterations on the hands which have been described erronecusly in the medical
literature by the name "miiker's node®. In the case of milker's node, one is
dealing with rather compact, somewhet hemispherical, swollen, cherry sized
nodes which are greye-white to blue-red in coloz: and are usually defined only
by a narrow red torder since they do not remain compietely reactionless with
the surrounding skin. The epithelial layer over thz ncde is usually intaet
but can sometimes be somewhat blistered and raised so that upon gpontaneous
or artificial breaksgs, the watery blister contents will appear. Apart from a
usually insignificant itchy reaction, the erupi:.ions produce no notewcrthy

subjective problemse In additicn, the Zereral state of hzalth of the patient
ie, as a ;ule, disturbed only slightly or not at all. Afier a pronounced g
chronic courss, the nodss tand to reform graduslly affer several weeks and

then £inally dissppear completel) without leavirg behind a scar. In isclated
cuses, one to two weeks afier the appearancé of the milker's nodss, a poly~
morphic eruption 3ls#o appetrs « ckiefly oo the hands and underarss. This
usually fadss awsy, however, within a few days. Accorddng to tne descripiions
of most wuthors, in the case of milker!s ncde, one ig dea®ing histologically
with an inflsamsd gramioma, ‘vich in ¢osinophiiic cells and iocalized primarily
in the uppsr corium layer. Therse is also a strong amd distinet hyperplastic

reaction of the epidermis, however, only relstive little degenerative altera-

tiong occur thers.

Kso,, in the csge of catile, the iafection, which after transmission to
hurans leads to the develorment of milker?s nodes, as a rule procseds without
any alterstiosuas in the gemerel health of the cattla. In agreement with the
the cbsarvation thst transmiscion of the disedss iy via milk, the skin
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alterations of cows are localized primarily on the teats-where, depending on ?
the developmental stage of the eruption, nodes, blisiers, pustules, or scabs
are found. Often, different developmental stages are found simultaneously on

the same animal. No particularly painful conditions appear %o be associated

with the eruptions. 4s a result, milking of the cow does not ususlly present

any difficulties. Since the food intake of the animals is not noticeably
diminished and their milk production scarcely decreased, one usually learns of »

the udder infections only after the infections associated with the stable

personnel have degenerated to the point of teing described as milker's nodes.

With regard to the pox-like characteristics of the skin lesions in cattle,

these lesions and alsc the milker's nodes in hu.mans aasociated with them sere

believed to XE¥ be the result of result of infection with the virus of cow pax*.

This opinion is still held by various authors as generally valid for all cases
of milker's nodes in spite of the fact that it has been known for a long time

that in the majority of cases, the Paul comneal test far the detection of
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vaccinia virus turns cut nsgative when performed on material from milkert's nodese.

On the other hand, other authors have recoénized the vaccinial origir of milker's
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nodes only in those cases where infection by the cow pox virus {vaccinia virus)
i3
&
can actually be proven. In the other cases, an unidentified virus is assumed to . 3

be the causative agent. Very probably, however, ths vaccinial arigin for a }

relatively small percentage of the milker?!s node cases reported in the litera-

ture can be demonstrated.

¥ Under the desigation Mcow Pax", werare considering here any infection of cattle
which had besn designated by Edward Jenner sa cow pox (variolae vaccinae, "true"
cow nox) and vhich forms the basis for today's pox vaccination. In tis senss,
the designation cow pox virus and the synonym, vaccinia virus, have been employed
in the following. although according to the irwvestigations of Downie and co-
workers, it is known that the vaccinda virus employed today for vaccination has
been somewhat modified as compared to the virus of the spontaneously occurring
cow pox as the resuit of numerous passsges. The establishment of this fact,
therefore, appears to be necsssary since the doncept "cow pox™ has been employed
as a desigmation for milker!s node in humans and quite cormonly for pustular
dermatitis which obviously have nothing to do with genuine cow pox.
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First of all, it is a question of thoss cases in which the Paul cornéal
test conducted with milkerts node material came ot positive and typical
Guarnier bodies couvld be detected in the dog cornea {cases of Csontos and Pinter,
Kaiser and Weinfurter, Schultze and Grundherr, Schulize, Seifried and Schaaf,
Tappeiner) cr of cases in which an obrious correlation can be made between the
disease in cattle and p&x vaccinations occurring in their ares in the immédiate
past {Buchner, Haedo, Hamburger, Jensen, Neordam, Paschen et al.)s In addition,
milker's nodes, which were used for immunization of experimental animals against
stbsequent vaccinia infection (for example, in the cases described by Bee.ce and
@reen), could be considered as vaccinisl.

1% further noted that gesrawns cow pax intgctims {vaccinia infections) of
cattle as a rule do not run their courge without any reactions in contrast to
milker's nodeg, but they frequenily proceed with considerable injury to the general
state of haalih af the animel. There are fever, ezhaustion, loss of appetite,
and decline in nmilk produciion as can he geen from the desecriptions given by
Jenmer, Hutyra-Marek, Zurukmogiu, Zwick, an'd othors. Moreover, vaccinia lesions
on the udders of couws are usually quite sunsitive and the animsl, under certain
conditions, is difficult to handle (as descrived previously by Buchner in
connection with vacciniel-2ssociated milker!s node disease). In addition, lesions
on the hands of milkers can occasionally be quits painful « in contrast to the
above-mentioned properties of most milkerts nodes = and cen be a2ccompanied by
a more or less significant deterioration of the gereral state of health. As 2
result, it can easily be been that the infection is caused by the virus of Trne
cow pox. According to Kalser, waccinia infections on the hands, depending on the
predominating conditions, can occur in three forms, namely, first as typical
vaceinia lesions, secondly, clindc2ily as panaritiums, and thirdly, cliniéally as
milker's nodss, bviously, the strcengly callous nature of the skin on the hands
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of milkers is the reascn that in these cases, vaccinia virus infecticn usually
takes on the morphological appesarance of milkerts nodes. However, the fact
that typical vaccinia pustules can occur on the hands of milkers afber contatt
with sick cows was shown in the work of Schultze, Seifried; and Schaaf, Buchnsr,
as well as by Oppenheim and Fessler.

As alreadyr mehtioned, irn the majority of cases of milker's nodes, no evie
dence can be produced for the ¥accinial genesis of the disease, that is, no
correlation can be made between the dissasa in cattle and the use of poxX pro-
tective vaccine in the area; the Paul cornmeal test cames out negative; thé fact
that vaccination of animals who have had the disease still resuits in a typical
vaccina lesions thus indicating the sbsence of ::accina immunity. Neverthdless,
many authors still regard milker's ncdeg as vaceinal qualified in that they ree
present the view point that the causative agent is an attemuated cow pox (vaccina)
virus, Owing to the limited virulenée of this agent, in ths case of infeciion
of the dog cornea, no typically positive Paul tests are observed. Alse, because
of the limited imrunogenic capability of the virus, the immunity arising from
infection can be easily penetrated by reinoéalation #ith the highly virulent
virus of the normal pox protective vaccine, This view point has been tasken in
recent times by Gettrom (193¢), CGay, Cazorla, and Rodrigues (1935), Frieboes
(1936), Petrim (19k1), Richter and Kresamann {1950) ss well as hy Richter aud
Tat (195hL).

If one wishes 4o share the opinion of these suthors,; that is, wishad to
sdnit that the "milkerts node virus? is in reslity an attemuated strain of
vaccina virus whose immunegenicity is so strongly diminished that the immunity
arising from its presence can be easily penetrated Uy a highly virulent wvaccina
virus, then one must Ffurther logicelly mske the sssumption that converssly, in

cases of individuals with well develcoped vaceine immunity, a milker®s node
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infection could not ocour; At present, it has not been demonstrated whether

or not "attenuated" vaceina virus is capable of penetrating pre-existing strong
vaccina immunity. Our observations in the following work and the investigations
with experimental animals show that the milker's nods virus is still cspable of
penetrating the immunity produced by vaccina virus and that this virus could not

be an ationuated strain of vaccina virus,

STUDY SERIES 1

On 9 September 1953, on a farm in Te (Northern Austriz), two cows were
purchased fron a dealer and added to the eight cows already on the farm.
Immediately after purchass, the owner noticed on the udder of one of the new
cows a pax~-like infection which appeared a few days later on the second COWe
Within the course of of 8 to 10 days, ths infection appeared on all the cows on

the farm with the exception of a pregnant cow which had gone dry. The latter
cuit calved on 22 Sopiember, wea milked sgain at this time, and became sick a
week later. On 1k October, it was noticed that the mouth of the calf was partly
ercded ard had acabby lesions on it. The same was true for a second, older calf.
The general state of health éf the cattle, their appetite, aud milk production
was not significantly dimizﬁ.shzad'l{'°

On 16 October, the owner of the farm, who tended the cows together with
his wife, noticed an itchy sensation'on the thumb and forefinger of his right
hand. At these areas there developed within the next few days two typical
milkerts node lesions with the characteristics described earlier. There was

no impairment of the genersl state of hezlth. The iast time the man had been

¥ For information concerning these casés, we would like to thank J. Karg}l, DVN,
Trauntmennedorf on tha Ieitha and slso for his assistance.
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immunized against pox was during childhood.

On 16 October, material for research was collected from many of the cows

on the farm in Te This wxs ccmposed of pus envelopes and scabs. The material
was stored at «20°C until needed ag was 811 the later virus-containing material

that was collected. After the material was collected, 2ll of the cows on the

|
|
|

farm were immunized subcutansomsly with conventional pox vaccine (glycerine
vaccine) on the perineum. By 22 October, all af the cows, in spite of the 3
previous pax-like illness, showed typical vaccine pustules and, it is assumed,

had no previous vaccinal immunity.

On 28 November, in an epperimentel stable in Vienna, a young bull (No. hak) . :

was immunized subcutaneously ab many sites on the perdneum and scrbbum with the

ot o St
Al

scab material from the cows in T. (after grinding the material in physiological

gsaline). Eight days later, there developed &t these sites pox-like lesions

which showed a certain resemblsnce to the pox lesions occuring in cattle after

vaccination, but exhibited a rapidly occuring and stronger scabbing. On 23

ot
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December, approximutely four weeks after the first infec%ion, No. L2k was again

immunized on the scrotum in the same way as on 28 November with the same materisal

1 .
.

from T. Nine days later, these sites exhibited additional pox-like lesions, 3
which appeared to develop scmewhat more weakly than those of the first infection. 3
On 2 Jamary, 195k, the animal was immunized on the perineum with pox vaccine

(glycerine vaccine)s, The lesions which developed by 7 Jamuary at this site had

the same form as the nurmal vascine pustule,
On 23 December, with the material from T., another young btull {No. k25) was

also immunized. This animal had been previously employed for the production of
pox vaceine (extensive scarification frem immunizations on the chest, sbdamen,

arnd thighs on 1 December 1953) and must possess accoerdingly a high degree of
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immunity against veccina virus. The lesions which developed on the animal
&fter infection with the material from T, were identical to those on ths none
vaccinated animal No. L2L with regards to development and appearance. Figure 1
shous the scrotum of enimal No. L25 with the striated scars from vaccinaiion
and the scabby lesions after infection with milkert's node virus.

The Psul cornsa test was negative not only with the eshb-material from the
cattls in T., btut also with the znalogous material from animal No. L2l as well
with the secretions from the milkerts nodes on the hands of the farmer in T.

From ¢he observations in 7. and the results of the experimental studies,

the following conclusions can be reached: (1) The infectious process induced

by milkert!s node virus is not affected by & previous vaccina infection (see

aminal Noe. 425); (2) The infecticus process induced by waccina virus is not
affected by a previous infecticn with milker's node virus (animal No. L2h);
(3} & previous infection with milker's node virus in the case of cattle results

in none or only limited immnity (two cases of infection in animal No. L2lL).

Figure l. Scrotur of a young tull infected for five weeks
with vaccina virus and 12 dayz with milkerts node virus.

a = striated scars after wvaccination; b = scabby lesions
after infection with milkerts nvdg virus. (The reader is
referred to the criginal article for a picture of this
figure )o

STUDY SERIES II

Originally in December 1958, a farm worker (H.) wsz admitted to the
University Clinie faor glandular and skin diseases in Vierma with several

typical milker's ncdes on his right hand™. The previocus history showed that

; s
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* 0On 10 December 1953, the patient was brought to the attention of the Austrian
Dermatological Institute by Dr. Santler. For the use of the resulis cf the
examination and for the research material from ths milkert?s nodes, we extend .
our sincerest thanks to Dr. 4. Wizdmsnn, Director of the University Clinic for
glangular and skin dissases in Vienna,
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Mrs. H. had taken of two cows on‘a farm in E. {Northerr Austria), one of which
Mrs. H. had previously obtained (on 2 November 1953) from a f£arm in a neighboring
region. Sonn after receipt, blisters and pus-forming lesions on the udders

were already noticeahle on this cow; by the middle of November, the patient had

noticed the first signs of milker's nodes for which she went to the Hospital

at the beginning of December as already indicated. The Paul corneal ﬁ?st per-
formed with secretions from theee milker's nodes gave a nagative reaction.

On 11 December 1953, the opportunity was offered to us ‘o examined both
the cows in E. 1In this connection, the new cow which ha:! been obta2inszd six
weeks earlier no longer showed udder lesions. On the other hand, the second
cow in the stable had pox-like lesions on its udders in various stages of
development. This cow had calved on 15 November 1953 anil was milked again at
this time for the first tims. A significant injury to the general state of
health of the cow was never observed.

On 11 December 1953, both cows weras immunized with vaccina virus. Bpon
re-sxamination on 16 December 1953, they showed a typical vaccine pustule at

‘

the site of immunization.

33 months laters(én 31 March 195B), the animals were iniected subcutanecusly
with milker's node virus, and also with (a) milker's node secretion from patient
H (obtained on 3 December 1953 and stored at 620°C) ang (b) with a hemogenized
scab from animal No. L2l, which had been infected with milkerts node virus
(study series I). Within 9 days, all of the immunizations (in spite of the
previous vaccinations) exhibited lesions,

In addition, the milker‘s node secretions from Patient H were inoculated
subcutaneously into the scrotum of a young buff (No. 422) on 23 December 1953.
The animal had been previously infected with vaccina virus on 1 December 3553
Zor the purpose of wacecine productic;no In spite of the previous immunization
against vacecina virus, there developed in this srimal lesions ab the site of

injection which were similar to those seen in nonevaccinated animals. In contrast,
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a sebsoquent iwmmunisation with vaceins virus gsve no reaction.
From the obvservations imn E. &nd the results of Study éerias II, conclusions
similar %o those from Study Series I can be drawn: (1) The infection induced by

milker!s nods virus is not affecied by a previcus vaccina infection (successful

infedtion of both cows in E. as well as animal No. 422 with milker's node :
virus after a vaccins infection); (2) Ths infestion &Aduced by waccina vires %
is not affected by & previous infection with milkerss node virus (successful
vaccination of both the previously iil cows in E.); (3) Ths infection wii | -
rdlkerts node virus imparted to the couws no or only a bhort lastirg immunity

O

{both of the cows in E. were reinfected successfully with milkerfs ncde virus
=sveral months after the first infection).

Thesa observations and studies show quite clearly that both the groups of

milker's node infactions were vsused neither bLy the normal virulent waccina

virus nor by an Tattemiated" vaceina virus, but rather by a virus which differs
completely from ths vaccins virus in a.ntigenic composition. In the case of the
causative agent of milker?s nodes, if il were a question of an attemated

vive as suggested many times before, thania normal courss of infeetion would
not be likely in animals with high vaccina imsunity as was the case with both
cur animals Nes. 422 and 425. Also, the knowlsdgs, that milker's nedes are

»
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usually not caused by iae virus of cow pox, thab is, vaccina virus, leads by
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nscessity to the question ss to which other disesses of cattle cause theca P

alterations. The above-mentioned milker's node infe:tion of Patient K. gavesvs

the opportunity to study this question. As alresdy pointed out, this patient
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had been infected via 2 cow which had shortly before been obtained from a fam
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in Ho Inspection of the cattls stables in K. had showm that of the approximately
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10 cous in this stable, about one-third (ses Table 1) showed udder lesions in
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the form of papulsr, vesicular, pustular, and scabby lesions. The yenersl state

of heslith of all these snimals, which wers held for ihe entire years iu a large
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fenced-in area, was not impaired in any ways 4£lso, in spite of the udder

lesions, the milk productions which was carried out parily by hand and parmily

by machine, was not decreased to any significant exterdt, During the second and

third inspection of the saitle 3% and &} months later, ths percentage of infected

cows wus approximstely tho same. The distribution of the diseaze zmong the

caws, however, had changed as shown in Tabls 1. Some of the cows showsd udder

lesions at all three inspecticns, other at only two of the inspection, while

others had lesions hzd only one of the inspections.

TABLE 1

Results of Three exmminations of the cattle stable in H. for pox-
iike udder lesions.

»

Animal 16 Dec 31 Mar 30 Jun  Animsl 16 Dsc 31 Max 30 Jun
7104 1953 1954 1954 10e 1953 195k 195k

3 - - + 119 * - +
8 - - - . 121 - - -
15 - 4 125 + - *
18 - 126 - -
23 = 328 + k4 *
3L - + <+ 129 + + a
35 + - 133 - -
37 + + ¢ 135 -
39 - & 136 - -
he - - - 158 -
b + 399 - - -
52 Ld L. 4 hoo " @ -
€5 - . + ko3 - -
58 - - a3 + - -
?1 & - + h].6 o~ ~
86 - + + k23 -
1011 - + -« 2122 +*- + +
105 - ® - - 12§ + -
108 - + ko ?
11 + 50 - -
12k + + + 1959 - -
118 * 7 ¢

0f particular interast sre Animals Noes. 71, 119, and 125 which were sick
at the first and third inapection but not st the second inspection inbetween,
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Hence, it follows that repeated infections at relatively short intervals are
possible and that the diseasse in cattle does not elicit any long lasting

immunity. In the vehdrinary literature, these month and year-long infections
‘ b
in cattle herds havavdescribsd as "false pox® (Wirth and Diernhorfer) as

conpared to true cow pax. 43 is well known, Jenner placed great value oa the

differentiation of this pox from the actusl pox since he knew that the iransier

of this disesase to man conferred nc Immnity against small pox. In the 7eteri-

nary profession, the differentiation bstween true and false cow pox is of

practicsl importance since cattle stables, upon the appearance of suspici;m of

true cow pox can be protected by vaccinétion, ag has bsén shown, for example,

by Freger, Krause, Plesky, Csontos, and Pinter, as well as by Meder. In

contrast, in other cases shere it is a question of false cow pex, the vaccination
» fails to protect (Hester, Boley, and Graham, Katzenallenbogen).

If one reviews our avovae-described observations and studies in their

totality, and then submits the various opinions expressed in the literature
concaerning milker's nodes to a eritical inspection, then one must come to the
conclusion that milkerf's nodes, generally S;ealcing, are cauged by a virus in
most, but not necessarily all, cases, which produces so-callead ¥falge pox" in
cattle {(andiin varicus other animals}. This virus is g0 entirely different in
antigenic cawposition from the viruc of t-ue cow pox, that is, the vaccinz virus,
that mutuzl dmmuity does not occur in infections with these virvses. In this
gonnection, She imrestigations of Puntigan and Ortn must also be mentioned since
they were ab's to distinquish under the eleciron microscope distinet morphoio-

gical diffsrences between vaccina virus ana viral elesents found in miliker's

nodes. Further, it should »e pointed out that Xaiser (cited by Puntigam and
Orth) using the 3dergy test of Tieche conld not sueceed in demonstrating the

typical allergen for vaccina virus in milksrts node material.
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SUMMARY

The yatholuzical skierations, which epidaniolegically arise at the hands

~f milkers unde:- the elinical feature of milker's nodes, c¢an with z:artsiz;ty

be traced back to at least two different agents, namely (1) %o the wirus of

true cor pex, which azcerding to Dounie and coe-workers differsslittle immino-
logically from the vaceina virus (the less frequent agent in ;{u:area; (2)

to a virus whizh causes relapsing pox=-1ike feat.urea known as "falss pox™ in

the veterinary literaturs (Wirthvand Diarnhotfe;') and which differs considerably

from vaceina virus with regards to its antigenic compesition. The agent of

)
non~vascina=induced milker’s node is not a weakersd cow pox virus since om- L
investigadions have shown that animals with high immunity agsinst vaccina

sti1l respond to infections with the virus in the same manner as non-vaccinated

. /-
gnimals doe ~ i T
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